Development and recovery of histopathological alterations in the gonads of zebrafish (Danio rerio) after single and combined exposure to endocrine disruptors (17α-ethinylestradiol and fadrozole).
Exposure of wildlife to endocrine disrupting chemicals (EDCs) is not necessarily continuous. Due to seasonal changes and variable industrial and agricultural activities it often occurs intermittently. Thus, it is possible that aquatic organisms may be more affected by periodic peak exposure than by chronic exposure. Therefore, an experimental scenario including an exposure from 2h to 90 days post-fertilization (dpf) and a subsequent recovery period until 150 dpf was chosen to assess the potential reversibility of the effects of sex steroids on sexual and gonad development of zebrafish (Danio rerio). The aim of this study was to investigate the persistence of the endocrine effects of an estrogen (EE2-17α-ethinylestradiol, 4ng/L), an inhibitor of estrogen synthesis (Fad-fadrozole, 50μg/L) or their binary mixture (Mix-EE2+ Fad, 4ng/L+50μg/L). Afterwards, a semi-quantitative histological assessment was used to investigate histopathological changes on gonad differentiation and development. The data showed that fadrozole, alone or in combination with EE2, permanently disrupts the sexual development, inducing masculinization and causing severe pathological alterations in testis, such as intersex associated to the enlargement of sperm ducts, interstitial changes, asynchronous development and detachment of basal membrane. After exposures to both EDCs and their mixture, the gonad histopathology revealed interstitial proteinaceous fluid deposits and, in ovaries, there were atretic oocytes, and presumably degenerative mineralization. On the other hand, the gonadal changes induced by EE2 alone seem to be partially reversible when the exposure regime changed to a recovery period. In addition, EE2 enhanced zebrafish growth in both genders, with male fish presenting signs of early obesity such as the presence of adipocytes in testis. Moreover, sex ratio was slightly skewed toward females, at 90 and 105 dpf, in zebrafish exposed to EE2. The data further indicate that long-term studies on impacts of single EDCs and their mixtures with recovery periods are crucial to reveal the possibility of sex reversal and pathological changes of gonads that can adversely affect breeding.